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S P E C I F I C A T I O N  

MOLDED  BOARDS  OF  CALCIUM  S I L I C A T E  
AND  PROCESS  FOR  PRODUCING  THE  SAME 

F i e l d   of  the   I n v e n t i o n  

The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  m o l d e d   b o a r d s  

of  c a l c i u m   s i l i c a t e ,   and  a  p r o c e s s   fo r   p r o d u c i n g   the   s a m e ,  

and  more  p a r t i c u l a r l y   to  m o l d e d   b o a r d s   of  c a l c i u m   s i l i c a t e  

c o n t a i n i n g   a  p o l y m e r   and  a  p r o c e s s   fo r   p r o d u c i n g   t he   s a m e .  

B a c k g r o u n d   A r t  

Molded   b e a r d s   of  c a l c i u m   s i l i c a t e   a r e   w i d e l y  

u s e d   as  b u i l d i n g   m a t e r i a l s ,   s t r u c t u r e   m a t e r i a l s   or  t h e  

l i k e   b e c a u s e   t h e s e   b o a r d s   a r e   l i g h t w e i g h t   and  o u t s t a n d i n g  

in  i n c o m b u s t i b i l i t y ,   h e a t   r e s i s t a n c e ,   e t c .   H o w e v e r ,   t h e  

c a l c i u m   s i l i c a t e   m o l d e d   b o a r d s   as  c o m p a r e d   w i t h   wood  a r e  

not   f u l l y   s a t i s f a c t o r y   in  m e c h a n i c a l   s t r e n g t h   and  a r e   l o w  

in  w a t e r   r e s i s t a n c e .   F u r t h e r   t h e s e   m o l d e d   b o a r d s   have   t h e  

d r a w b a c k s   of  b e i n g   poor   in  w o r k a b i l i t y   such   as  s u i t a b i l i t y  

f o r   b e i n g   c u t ,   m a c h i n a b i l i t y ,   n a i l a b i l i t y ,   n a i l - r e t a i n i n g  

a b i l i t y   and  p r o p e r t i e s   of  p e r m i t t i n g   c a r v i n g   and  m o d e l i n g  

s u c h   as  s u i t a b i l i t y   f o r   b e i n g   g r o o v e d ,   and  t h u s  

u n a v o i d a b l y   have   a  l i m i t e d   u s e .  

In  r e c e n t   y e a r s ,   i t   has  been   p r o p o s e d   t o  

i n c o r p o r a t e   a  v i n y l - t y p e   p o l y m e r ,   n a t u r a l   or  s y n t h e t i c  

r u b b e r   or  l i k e   p o l y m e r   i n t o   m o l d e d   b o a r d s   of  c a l c i u m  
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s i l i c a t e   in  o r d e r   to  e l i m i n a t e   t he   f o r e g o i n g   d r a w b a c k s   o f  

t he   b o a r d s   ( e . g .   J a p a n e s e   U n e x a m i n e d   P a t e n t   P u b l i c a t i o n s  

Nos.   1 5 5 1 6 / 1 9 7 7 ;   1 6 0 4 2 8 / 1 9 7 9 ;   2 6 4 3 5 5 / 8 5 ;   a n d  

1 2 3 0 5 3 / 1 9 8 7 ) .   T h e s e   p u b l i c a t i o n s   s p e c i f i c a l l y   d i s c l o s e  

5  c a l c i u m   s i l i c a t e   m o l d e d   b o a r d s   h a v i n g   a  s i n g l e - l a y e r  

s t r u c t u r e   in  w h i c h   t he   s e c o n d a r y   p a r t i c l e s   of  c a l c i u m  

s i l i c a t e   c r y s t a l s   a r e   i n t e r c o n n e c t e d   w i t h   one  a n o t h e r  

d i r e c t l y   and  v i a   t he   p o l y m e r .  

Such  m o l d e d   b o a r d s   a r e   g i v e n   e n h a n c e d   m e c h a n i c a l  

10  s t r e n g t h   and  i m p r o v e d   w a t e r   r e s i s t a n c e   and  w o r k a b i l i t y   d u e  

to  t he   p r e s e n c e   of  t he   r e s i n .   Yet  the   m e c h a n i c a l   s t r e n g t h  

of  t he   b o a r d s   r e m a i n s   u n s a t i s f a c t o r y .   With   an  i n c r e a s e   o f  

s p e c i f i c   g r a v i t y ^   a  c a l c i u m   s i l i c a t e   m o l d e d   p r o d u c t   i s  

g i v e n   e n h a n c e d   s t r e n g t h   in  p r o p o r t i o n   bu t   is   d e p r i v e d   o f  

15  l i g h t w e i g h t   p r o p e r t y   among  the   c h a r a c t e r i s t i c s   of  c a l c i u m  

s i l i c a t e   m o l d e d   p r o d u c t .   W h i l e   the   s t r e n g t h   of  c a l c i u m  

s i l i c a t e   m o l d e d   p r o d u c t   can  be  i m p r o v e d   by  u s i n g   a n  

i n c r e a s e d   amoun t   of  r e s i n ,   t he   i n c r e a s e   of  r e s i n   c o n t e n t  

l o w e r s   t he   i n c o m b u s t i b i l i t y   and  h e a t   r e s i s t a n c e   of  t h e  

20  m o l d e d   p r o d u c t ,   l e a d i n g   to  l o s s   of  c h a r a c t e r i s t i c s   o f  

c a l c i u m   s i l i c a t e   m o l d e d   p r o d u c t .   B e c a u s e   of  t he   s i n g l e -  

l a y e r   s t r u c t u r e ,   s a i d   m o l d e d   p r o d u c t   has  h i g h   d e n s i t y   i n  

t he   s u r f a c e   p o r t i o n   bu t   low  d e n s i t y   in  t he   i n t e r i o r ,  

n a m e l y   i r r e g u l a r   d e n s i t y   as  a  w h o l e ,   so  t h a t   when  e x p o s e d  

25  to  h i g h   t e m p e r a t u r e s   as  in  a  f i r e ,   the   m o l d e d   p r o d u c t   i s  
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l i k e l y   to  s h r i n k ,   d e f o r m ,   warp   and  c r a c k .   A l t h o u g h   w i t h  

an  i m p r o v e d   w o r k a b i l i t y ,   such   m o l d e d   p r o d u c t   t e n d s   to  c h i p  

o f f   a t   t he   cu t   end  d u r i n g   c u t t i n g   or  m a c h i n i n g   o p e r a t i o n  

and  to  r e m a i n   i n s u f f i c i e n t   in  n a i l - r e t a i n i n g   a b i l i t y   a n d  

5  c a r v i n g   and  m o d e l i n g   p r o p e r t i e s   such   as  s u i t a b i l i t y   f o r  

b e i n g   g r o o v e d .  

D i s c l o s u r e   of  t he   I n v e n t i o n  

A c c o r d i n g   to  t he   p r e s e n t   i n v e n t i o n ,   t h e r e   a r e  

p r o v i d e d   m o l d e d   b o a r d s   of  c a l c i u m   s i l i c a t e   w h i c h ,   w h i l e  

10  r e t a i n i n g   the   c h a r a c t e r i s t i c s   of  c a l c i u m   s i l i c a t e   m o l d e d  

b o a r d s   such   as  l i g h t w e i g h t   c h a r a c t e r i s t i c ,  

i n c o m b u s t i b i l i t y   and  h e a t   r e s i s t a n c e ,   a r e   s i g n i f i c a n t l y  

i m p r o v e d   in  m e c h a n i c a l   s t r e n g t h ,   w a t e r   r e s i s t a n c e   a n d  

w o r k a b i l i t y   in  wh ich   c o n v e n t i o n a l   c a l c i u m   s i l i c a t e   m o l d e d  

15  b o a r d s   have   been   d e f e c t i v e ,   and  a  p r o c e s s   f o r   p r o d u c i n g  

t he   s a m e .  

The  p r e s e n t   i n v e n t i o n   p r o v i d e s   m o l d e d   b o a r d s   o f  

c a l c i u m   s i l i c a t e   wh ich   a r e   f a r   g r e a t e r   in  m e c h a n i c a l  

s t r e n g t h   t h a n   c o n v e n t i o n a l   c a l c i u m   s i l i c a t e   m o l d e d   b o a r d s  

20  of  s i n g l e - l a y e r   s t r u c t u r e   and  a  p r o c e s s   fo r   p r o d u c i n g   t h e  

s a m e .  

The  p r e s e n t   i n v e n t i o n   a l s o   p r o v i d e s   m o l d e d  

b o a r d s   of  c a l c i u m   s i l i c a t e   wh ich   a r e   o u t s t a n d i n g   i n  

w o r k a b i l i t y   such   as  s u i t a b i l i t y   fo r   b e i n g   c u t ,  

25  m a c h i n a b i l i t y ,   n a i l - r e t a i n i n g   a b i l i t y ,   c a r v i n g   a n d  
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m o d e l i n g   p r o p e r t i e s ,   e t c .   and  a  p r o c e s s   f o r   p r o d u c i n g   t h e  

s a m e .  

The  p r e s e n t   i n v e n t i o n   f u r t h e r   p r o v i d e s   m o l d e d  

b o a r d s   of  c a l c i u m   s i l i c a t e   wh ich   a r e   u n l i k e l y   to  d e f o r m ,  

5  warp   or  c r a c k   on  e x p o s u r e   to  h i g h   t e m p e r a t u r e s   as  in  a  

f i r e ,   and  a  p r o c e s s   f o r   p r o d u c i n g   the   s a m e .  

The  m o l d e d   b o a r d s   of  t h i s   i n v e n t i o n   i s  

c h a r a c t e r i z e d   in  t h a t   t he   b o a r d   is  a  l a m i n a t e   of  a  

p l u r a l i t y   of  t h i n   s h e e t s ,   e ach   of  the   t h i n   s h e e t s   h a v i n g   a  

10  t h i c k n e s s   of  2  mm  or  l e s s   and  c o m p r i s i n g   s e c o n d a r y  

p a r t i c l e s   of  c a l c i u m   s i l i c a t e   c r y s t a l s ,   a  f i b r o u s  

m a t e r i a l ,   a  p o l y m e r   and  a  c o a g u l a n t ,   t he   p o l y m e r   and  t h e  

c o a g u l a n t   b e i n g   a d s o r b e d   on  the   s u r f a c e   of  s e c o n d a r y  

p a r t i c l e s ;   t h a t   t he   s e c o n d a r y   p a r t i c l e s   a r e   i n t e r c o n n e c t e d  

15  w i t h   one  a n o t h e r   d i r e c t l y   and  v i a   the   p o l y m e r   a d s o r b e d   o n  

the   s e c o n d a r y   p a r t i c l e s ;   and  t h a t   the   l a m i n a t e d   t h i n  

s h e e t s   a r e   f i r m l y   u n i t e d   w i t h   one  a n o t h e r   i n t o   an  i n t e g r a l  

b o a r d   by  the   s e c o n d a r y   p a r t i c l e s   of  c a l c i u m   s i l i c a t e  

c r y s t a l s   and  the   p o l y m e r   p r e s e n t   on  the   s u r f a c e   of  t h e  

20  s h e e t s .  

Our  r e s e a r c h   r e v e a l e d   the   f o l l o w i n g .   In  t h e  

m o l d e d   b o a r d   of  c a l c i u m   s i l i c a t e   a c c o r d i n g   to  t h e  

i n v e n t i o n ,   the   p o l y m e r   and  the   c o a g u l a n t   a r e   a d s o r b e d   a n d  

r e t a i n e d   on  the   s u r f a c e   of  s e c o n d a r y   p a r t i c l e s   of  c a l c i u m  

25  s i l i c a t e   c r y s t a l s ,   t he   s e c o n d a r y   p a r t i c l e s   a r e  
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i n t e r c o n n e c t e d   w i t h   one  a n o t h e r   d i r e c t l y   and  v i a   t h e  

p o l y m e r   to  form  t h i n   s h e e t s ,   and  the   p l u r a l i t y   of  t h i n  

s h e e t s   as  l a m i n a t e d   a r e   f i r m l y   u n i t e d   w i t h   one  a n o t h e r  

i n t o   an  i n t e g r a l   body  by  the   s e c o n d a r y   p a r t i c l e s   and  t h e  

5  p o l y m e r   on  t he   s u r f a c e   of  s h e e t s .   With   t h i s   s t r u c t u r e ,  

t h e   m o l d e d   b o a r d s   of  t he   i n v e n t i o n   e x h i b i t   m e c h a n i c a l  

s t r e n g t h   much  g r e a t e r   t h a n   c o n v e n t i o n a l   p o l y m e r - c o n t a i n i n g  

c a l c i u m   s i l i c a t e   m o l d e d   b o a r d s   w h i l e   r e t a i n i n g   t h e  

l i g h t w e i g h t   p r o p e r t y ,   i n c o m b u s t i b i l i t y   and  h e a t  

10  r e s i s t a n c e ,   i . e .   c h a r a c t e r i s t i c s   of  c a l c i u m   s i l i c a t e  

m o l d e d   b o a r d s ,   and  a r e   o u t s t a n d i n g   a l s o   in  h e a t  

r e s i s t a n c e ,   w a t e r   r e s i s t a n c e   and  w o r k a b i l i t y   such   a s  

s u i t a b i l i t y   fo r   b e i n g   c u t ,   m a c h i n a b i l i t y ,   n a i l - r e t a i n i n g  

a b i l i t y ,   c a r v i n g   and  m o d e l i n g   p r o p e r t i e s ,   e t c .   U t i l i z i n g  

15  t h e s e   a d v a n t a g e s ,   t he   m o l d e d   b o a r d s   of  the   i n v e n t i o n   c a n  

be  w i d e l y   u s e d   no t   o n l y   fo r   a p p l i c a t i o n s   as  s y n t h e t i c   w o o d  

f o r   w h i c h   known  c a l c i u m   s i l i c a t e   m o l d e d   b o a r d s   have   b e e n  

u s e d ,   bu t   a l s o   even  fo r   a p p l i c a t i o n s   fo r   w h i c h   wood  h a s  

been   c o n v e n t i o n a l l y   e m p l o y e d .   Thus  the   m o l d e d   b o a r d s   o f  

20  t he   i n v e n t i o n   a r e   s i g n i f i c a n t l y   u s e f u l .   S i n c e   t h e   m o l d e d  

b o a r d s   of  t he   i n v e n t i o n   a r e   c o m p o s e d   of  i n t e g r a l l y  

l a m i n a t e d   t h i n   s h e e t s   e ach   h a v i n g   a  t h i c k n e s s   of  2  mm  o r  

l e s s ,   t he   b o a r d s   a r e   p r o n o u n c e d l y   h o m o g e n e o u s   t h r o u g h o u t  

i t s   i n t e r i o r   as  w e l l   as  a t   i t s   s u r f a c e ,   so  t h a t   t h e  

25  s u r f a c e   t h e r e o f   is   e q u a l   in  d e n s i t y   to  t he   i n t e r i o r  
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t h e r e o f ,   or  t he   l a t t e r   i s   h i g h e r   in  d e n s i t y   t h a n   t h e  

f o r m e r .   With  t h i s   f e a t u r e ,   t he   b o a r d s   a r e   u n l i k e l y   t o  

s h r i n k ,   d e f o r m ,   warp  or  c r a c k   on  e x p o s u r e   to  h i g h  

t e m p e r a t u r e s   as  in  a  f i r e .   F u r t h e r ,   even   i f   w i t h   a  l o w  

5  s p e c i f i c   g r a v i t y ,   t he   m o l d e d   b o a r d s   of  t he   i n v e n t i o n   h a v e  

g r e a t   m e c h a n i c a l   s t r e n g t h   and  m o r e v o e r ,   a  d e g r e e   o f  

s t r e n g t h   s u f f i c i e n t   f o r   use   even   i f   t h e y   have   low  s p e c i f i c  

g r a v i t y   of  a b o u t   0.3  g /cm  .  F u r t h e r ,   t he   m o l d e d   b o a r d s   o f  

t he   i n v e n t i o n   a r e   so  h o m o g e n e o u s   a l s o   in  t he   d i r e c t i o n   o f  

10  p l a n e   t h a t   not   o n l y   the   b o a r d s   of  20  mm  or  more  t h i c k n e s s  

bu t   a l s o   t h o s e   of  l e s s   t h a n   20  mm  t h i c k n e s s   have   h i g h  

s h a p e   r e n t e n t i v i t y   and  a r e   not   ap t   to  warp  or  s h r i n k  

d u r i n g   d r y i n g   or  s t o r a g e .  

The  m o l d e d   b o a r d s   of  c a l c i u m   s i l i c a t e   a c c o r d i n g  

15  to  t he   i n v e n t i o n   can  be  p r o d u c e d   by  f o r m i n g   i n t o   t h i n  

s h e e t s   an  a q u e o u s   s l u r r y   c o m p r i s i n g   s e c o n d a r y   p a r t i c l e s   o f  

c a l c i u m   s i l i c a t e   c r y s t a l s ,   a  f i b r o u s   m a t e r i a l ,   a  p o l y m e r  

and  a  c o a g u l a n t ,   s u p e r p o s i n g   a  p l u r a l i t y   of  t h e   t h i n  

s h e e t s   in  l a y e r s ,   and  p r e s s - m o l d i n g   and  d r y i n g .  

20  The  s e c o n d a r y   p a r t i c l e s   of  c a l c i u m   s i l i c a t e  

c r y s t a l s   fo r   use   in  the   i n v e n t i o n   can  be  p r e p a r e d   by  t h e  

m e t h o d s   d i s c l o s e d   in ,   f o r   e x a m p l e ,   J a p a n e s e   E x a m i n e d  

P a t e n t   P u b l i c a t i o n   No.  1 2 5 2 6 / 1 9 7 8   and  J a p a n e s e   U n e x a m i n e d  

P a t e n t   P u b l i c a t i o n   No.  1 4 6 9 9 7 / 1 9 7 8 ,   more  s p e c i f i c a l l y   b y  

25  h e a t i n g   an  a q u e o u s   s l u r r y   c o m p r i s i n g   a  s i l i c e o u s   m a t e r i a l  
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and  a  c a l c a r e o u s   m a t e r i a l   w i t h   s t i r r i n g   u n d e r   an  e l e v a t e d  

p r e s s u r e   in  an  a u t o c l a v e   to  u n d e r g o   a  h y d r o t h e r m a l  

s y n t h e s i s   r e a c t i o n .   The  c a l c i u m   s i l i c a t e   c r y s t a l s   w h i c h  

c o n s t i t u t e   t he   s e c o n d a r y   p a r t i c l e s   i n c l u d e   x o n o t l i t e  

5  c r y s t a l s ,   w o l l a s t o n i t e   c r y s t a l s   and  t o b e r m o r i t e  

c r y s t a l s .   The  c a l c i u m   s i l i c a t e   c r y s t a l s   c o m p o s i n g   t h e  

m o l d e d   b o a r d s   of  t he   i n v e n t i o n   can  be  of  a  s i n g l e   k i n d   o r  

a  m i x t u r e   of  a t   l e a s t   two  k i n d s   of  them.   I t   i s   d e s i r a b l e  

t h a t   x o n o t l i t e   c r y s t a l s   be  u sed   in  a  p r e d o m i n a n t   a m o u n t  

10  among  the   c a l c i u m   s i l i c a t e   c r y s t a l s   f rom  the   v i e w p o i n t s   o f  

t he   s t r e n g t h   and  h e a t   r e s i s t a n c e   of  the   r e s u l t i n g   m o l d e d  

b o a r d s .  

S t a r t i n g   m a t e r i a l s   fo r   p r o d u c i n g   t he   c a l c i u m  

s i l i c a t e   c r y s t a l s   can  be  any  of  t h o s e   h e r e t o f o r e   k n o w n .  

15  U s e f u l   s i l i c e o u s   m a t e r i a l s   i n c l u d e ,   fo r   e x a m p l e ,   n a t u r a l  

a m o r p h o u s   s i l i c i c   a c i d ,   s i l i c e o u s   s a n d ,   s i l i c a   g e l ,   s i l i c a  

f l o u r   ( s u c h   as  f e r r o s i l i c o n   d u s t ,   e t c . ) ,   ash   of  c h a f f   a n d  

s t a l k s   of  g r a s s e s   ( a sh   of  c h a f f   of  r i c e   p l a n t ,   b a r l e y   o r  

t he   l i k e ) ,   w h i t e   c a r b o n ,   d i a t o m a c e o u s   e a r t h ,   s i l i c a s  

20  o b t a i n e d   by  r e a c t i n g   an  a l u m i n u m   h y d r o x i d e   w i t h   t h e  

h y d r o s i l i c o f l u o r i c   a c i d   p r o d u c e d   as  a  b y - p r o d u c t   in  a  w e t  

p r o c e s s   fo r   p r e p a r i n g   a  p h o s p h o r i c   a c i d ,   e t c .   E x a m p l e s   o f  

u s e f u l   c a l c a r e o u s   m a t e r i a l s   a r e   q u i c k   l i m e ,   s l a k e d   l i m e ,  

c a r b i d e   r e s i d u u m ,   c e m e n t ,   e t c .   T h e s e   s i l i c e o u s   a n d  

25  c a l c a r e o u s   m a t e r i a l s   a r e   u s a b l e   s i n g l y   or  a t   l e a s t   two  o f  
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them  can  be  u s e d   in  m i x t u r e .   The  mole  r a t i o   of  t h e  

c a l c a r e o u s   m a t e r i a l   to  t he   s i l i c e o u s   m a t e r i a l   can  b e  

s u i t a b l y   d e t e r m i n e d   d e p e n d i n g   on  the   k i n d   of  c a l c i u m  

s i l i c a t e   c r y s t a l s   to  be  p r o d u c e d .   The  CaO/S iO2   mole   r a t i o  

5  i s   b e t w e e n   a b o u t   0 .8   and  a b o u t   1 .3   in  s y n t h e s i s   o f  

x o n o t l i t e   c r y s t a l s   and  b e t w e e n   a b o u t   0 .7  and  a b o u t   0 .9   i n  

s y n t h e s i s   of  t o b e r m o r i t e   c r y s t a l s .   The  amoun t   of  w a t e r  

w h i c h   i s   u s e d   in  p r e p a r a t i o n   of  a  s t a r t i n g   s l u r r y   b y  

a d d i n g   w a t e r   to  s a i d   m a t e r i a l s   is  a b o u t   5  t i m e s   or  m o r e ,  

10  p r e f e r a b l y   a b o u t   10  to  a b o u t   50  t i m e s ,   t he   w e i g h t   of  t h e  

s o l i d s   of  the   s t a r t i n g   s l u r r y .   The  s t a r t i n g   s l u r r y   t h u s  

o b t a i n e d   is   t h e n   s u b j e c t e d   to  a  h y d r o t h e r m a l   s y n t h e s i s  

r e a c t i o n   w i t h   s t i r r i n g ,   t h e r e b y   p r o d u c i n g   s e c o n d a r y  

p a r t i c l e s   of  c a l c i u m   s i l i c a t e   c r y s t a l s .   P r e f e r r e d  

15  r e a c t i o n   c o n d i t i o n s   a r e   as  f o l l o w s .   The  r e a c t i o n   i s  

c o n d u c t e d   u n d e r   a  s a t u r a t e d   a q u e o u s   v a p o r   p r e s s u r e   o f  

a b o u t   8  kg /cm2  or  more ,   p r e f e r a b l y   a b o u t   10  to  a b o u t   20 

k g / c m 2 ,   fo r   f o r m a t i o n   of  x o n o t l i t e   c r y s t a l s ,   or  a b o u t   4 

kg / cm2   or  more ,   p r e f e r a b l y   a b o u t   5  to  a b o u t   10  k g / c m 2 ,   f o r  

20  f o r m a t i o n   of  t o b e r m o r i t e   c r y s t a l s .   The  r e a c t i o n   t i m e  

r a n g e s   f rom  a b o u t   1  to  a b o u t   8  h o u r s .  

When  the   s e c o n d a r y   p a r t i c l e s   of  x o n o t l i t e  

c r y s t a l s   o b t a i n e d   by  the   h y d r o t h e r m a l   s y n t h e s i s   r e a c t i o n  

a r e   f u r t h e r   b a k e d   to  a b o u t   1 0 0 0 ° C ,   t he   c r y s t a l s  

25  c o n s t i t u t i n g   the   s e c o n d a r y   p a r t i c l e s   can  be  c o n v e r t e d  
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to  6 - w o l l a s t o n i t e   c r y s t a l s   w i t h o u t   c h a n g e   of  t he   s h a p e  

( s e c o n d a r y   p a r t i c l e s ) .   The  s e c o n d a r y   p a r t i c l e s   of  s u c h  

w o l l a s t o n i t e   c r y s t a l s   can  be  a l s o   u sed   in  t he   i n v e n t i o n .  

A  f i b r o u s   m a t e r i a l ,   a  p o l y m e r   and  a  c o a g u l a n t  

5  a r e   a d d e d   to  t he   a q u e o u s   s l u r r y   of  s e c o n d a r y   p a r t i c l e s   o f  

c a l c i u m   s i l i c a t e   c r y s t a l s   a c c o r d i n g   to  t he   i n v e n t i o n .  

F i b r o u s   m a t e r i a l s   fo r   use   in  t he   i n v e n t i o n   can  be  any  o f  

u s u a l   o r g a n i c   and  i n o r g a n i c   f i b e r s .   U s e f u l   o r g a n i c   f i b e r s  

i n c l u d e   not   o n l y   woody  f i b e r s   such   as  c o t t o n   bu t   a l s o  

10  c e l l u l o s i c   f i b e r s   such   as  wood  p u l p ,   w a s t e   p a p e r   p u l p ,  

k n o t s   r e s i d u u m ,   f l a x ,   s h r e d d e d   s t r a w s ,   r a y o n   and  t he   l i k e ,  

and  s y n t h e t i c   f i b e r s   such   as  p o l y a m i d e ,   p o l y e s t e r ,  

v i n y l o n ,   r a y o n ,   a r a m i d ,   p o l y o l e f i n   and  the   l i k e .  

I l l u s t r a t i v e   of  u s e f u l   i n o r g a n i c   f i b e r s   a r e   a s b e s t o s ,  

15  r o c k w o o l ,   s l a g   w o o l ,   g l a s s   f i b e r s ,   s i l i c a   f i b e r s ,   a l u m i n a  

f i b e r s ,   c e r a m i c   f i b e r s ,   c a r b o n   f i b e r s ,   i n o r g a n i c   w h i s k e r s  

and  the   l i k e .   These   f i b r o u s   m a t e r i a l s   a r e   u s a b l e   s i n g l y  

or  a t   l e a s t   two  of  them  can  be  u sed   in  m i x t u r e .   T h e  

a m o u n t   of  t he   f i b r o u s   m a t e r i a l   u sed   can  be  as  s m a l l   a s  

20  a b o u t   2  to  a b o u t   30%  by  w e i g h t   b a s e d   on  the   s o l i d s   o f  

a q u e o u s   s l u r r y   c o n t a i n i n g   the   f i b r o u s   m a t e r i a l .   A c c o r d i n g  

to  t he   i n v e n t i o n ,   t he   use   of  a  p r e d o m i n a n t   a m o u n t   o f  

c a l c i u m   s i l i c a t e   c r y s t a l s   r e s u l t s   in  p r o d u c t i o n   of  m o l d e d  

b o a r d s   of  g r e a t   s t r e n g t h   and  r e n d e r s   t he   a q u e o u s   s l u r r y  

25  s u i t a b l e   f o r   f o r m a t i o n   i n t o   s h e e t s ,   f a c i l i t a t i n g   t h e  
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p r o d u c t i o n   of  d e s i r e d   m o l d e d   b o a r d .   A  p r e f e r r e d   a m o u n t   o f  

f i b r o u s   m a t e r i a l   u s e d   i s   a b o u t   5  to  a b o u t   15%  by  w e i g h t .  

P o l y m e r s   u s e f u l   in  t he   i n v e n t i o n   a r e ,   f o r  

e x a m p l e ,   a c r y l i c   r e s i n s ,   a c r y l a t e   c o p o l y m e r s ,   s t y r e n e -  

5  a c r y l a t e   c o p o l y m e r s ,   v i n y l   a c e t a t e   r e s i n s ,   e t h y l e n e - v i n y l  

a c e t a t e   c o p o l y m e r s ,   v i n y l   c h l o r i d e   r e s i n s   and  l i k e   v i n y l -  

t y p e   p o l y m e r s ,   n a t u r a l   r u b b e r s ,   s t y r e n e - b u t a d i e n e  

c o p o l y m e r s   (SBR),   c a r b o x y l   g r o u p - c o n t a i n i n g   s t y r e n e -  

b u t a d i e n e   c o p o l y m e r s ,   a c r y l o n i t r i l e - b u t a d i e n e   c o p o l y m e r s ,  

10  c h l o r o p r e n e   p o l y m e r s   and  l i k e   s y n t h e t i c   r u b b e r s ,   p h e n o l i c  

r e s i n s ,   m e l a m i n e   r e s i n s   and  l i k e   t h e r m o s e t t i n g   r e s i n s   a n d  

so  on.  Of  t h e s e   p o l y m e r s ,   d e s i r a b l e   a r e   a c r y l a t e  

c o p o l y m e r s ,   s t y r e n e - a c r y l a t e   c o p o l y m e r s ,   e t h y l e n e - v i n y l  

a c e t a t e   c o p o l y m e r s ,   c a r b o x y - m o d i f   i ed   SBR,  c h l o r o p r e n e  

15  p o l y m e r s   and  p h e n o l i c   r e s i n s   among  w h i c h   p h e n o l i c   r e s i n s  

a r e   more  p r e f e r r e d   b e c a u s e   t h e y   s e r v e   to  g i v e   m o l d e d  

b o a r d s   r e t a i n i n g   h i g h   i n c o m b u s t i b i l i t y   and  h a v i n g   g r e a t  

s t r e n g t h   and  e x c e l l e n t   w o r k a b i l i t y ,   d i m e n s i o n a l   s t a b i l i t y  

and  a b r a s i o n   r e s i s t a n c e .   T h e s e   p o l y m e r s   a r e   u s a b l e   s i n g l y  

20  or  a t   l e a s t   two  of  them  can  be  u sed   in  m i x t u r e .  

The  amoun t   of  t he   p o l y m e r   u s e d   can  be  s e l e c t e d  

o v e r   a  wide  r a n g e   a c c o r d i n g   to  t he   a p p l i c a t i o n   of  a  

d e s i r e d   m o l d e d   b o a r d .   An  i n c r e a s e d   amoun t   of  t h e   p o l y m e r  

u s e d   p r o v i d e s   the   m o l d e d   b o a r d   w i t h   g r e a t e r   s t r e n g t h   a n d  

25  h i g h e r   w o r k a b i l i t y   bu t   l o w e r s   the   c h a r a c t e r i s t i c s   o f  
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c a l c i u m   s i l i c a t e   m o l d e d   b o a r d s   such   as  i n c o m b u s t i b i l i t y ,  

h e a t   r e s i s t a n c e   and  the   l i k e .   U s u a l l y   t he   a m o u n t   of  t h e  

p o l y m e r   is   a b o u t   3  to  a b o u t   20%  by  w e i g h t   b a s e d   on  t h e  

s o l i d s   of  t he   a q u e o u s   s l u r r y .   About   3  to  a b o u t   8%  b y  

5  w e i g h t   of  t he   p o l y m e r   is   u s e d   when  h i g h   c o m b u s t i b i l i t y   i s  

r e q u i r e d .   When  a  p h e n o l i c   r e s i n   is   u s e d   as  t h e   p o l y m e r ,  

t he   i n c o m b u s t i b i l i t y   would   not   be  r e d u c e d   even   by  use   o f  

the   r e s i n   in  a  l a r g e   amoun t   r e l a t i v e   to  t he   s o l i d s   of  t h e  

s l u r r y .   C o n s e q u e n t l y   m o l d e d   b o a r d s   of  g r e a t   s t r e n g t h   a n d  

10  i n c o m b u s t i b i l i t y   can  be  o b t a i n e d   even   by  use   of  l a r g e  

a m o u n t   of  p h e n o l i c   r e s i n .   F u r t h e r   t he   use   t h e r e o f   g i v e s  

m o l d e d   b o a r d s   of  o u t s t a n d i n g   w o r k a b i l i t y .   A  s u i t a b l e  

a m o u n t   of  p h e n o l i c   r e s i n   u s e d   is   in  the   r a n g e   of  3  to  30% 

by  w e i g h t ,   p r e f e r a b l y   10  to  20%  by  w e i g h t ,   b a s e d   on  t h e  

15  s o l i d s   of  t he   s l u r r y .   The  p o l y m e r   is  u s e d   in  t he   fo rm  o f  

an  a q u e o u s   e m u l s i o n   or  a q u e o u s   l a t e x   when  i n c o r p o r a t e d  

i n t o   a  s l u r r y   of  c a l c i u m   s i l i c a t e   c r y s t a l s .  

The  c o a g u l a n t   to  be  u sed   c o n j o i n t l y   w i t h   t h e  

p o l y m e r   in  the   i n v e n t i o n   s e r v e s   to  e n l a r g e ,   s t r e n g t h e n   a n d  

20  s t a b i l i z e   t he   f l o c k   in  t he   s l u r r y   and  to  e n h a n c e   t h e  

f i l t e r i n g   p r o p e r t y   of  t he   a q u e o u s   s l u r r y   to  be  f o r m e d   i n t o  

t h i n   s h e e t s .   U s e f u l   c o a g u l a n t s   can  be  any  of  t h o s e  

h e r e t o f o r e   known  and  i n c l u d i n g ,   fo r   e x a m p l e ,   c a t i o n i c  

c o a g u l a n t s ,   a n i o n i c   c o a g u l a n t s   and  n o n i o n i c   c o a g u l a n t s .  

25  E x a m p l e s   of  u s e f u l   c a t i o n i c   c o a g u l a n t s   a r e  
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c a t i o n i c   m a c r o m o l e c u l a r   c o a g u l a n t s   such   a s  

p o l y e t h y l e n e i m i n e ,   d i a l k y l a m i n e - e p i c h l o r o h y d r i n  

p o l y c o n d e n s a t e ,   p o l y a m i d e a m i n e - e p i c h l o r o h y d r i n   m o d i f i e d  

p r o d u c t ,   c a t i o n i c   p o l y a c r y l a m i d e   and  the   l i k e ,   a n d  

5  c a t i o n i c   i n o r g a n i c   c o a g u l a n t s   such   as  a l u m i n u m  

p o l y c h l o r i d e ,   a l u m i n u m   s u l f a t e ,   s o d i u m   a l u m i n a t e ,   f e r r o u s  

s u l f a t e ,   f e r r i c   s u l f a t e ,   f e r r i c   c h l o r i d e   and  t he   l i k e .  

S p e c i f i c   e x a m p l e s   of  a n i o n i c   c o a g u l a n t s   a r e   a m m o n i u m  

p o l y a c r y l a t e ,   s o d i u m   p o l y a c r y l a t e   and  l i k e   p o l y a c r y l a t e s ,  

10  a c r y l a m i d e - a c r y l i c   a c i d   c o p o l y m e r s   and  l i k e   m a c r o m o l e c u l a r  

c o a g u l a n t s .   E x e m p l a r y   of  u s e f u l   n o n i o n i c   c o a g u l a n t s   a r e  

p o l y a c r y l a m i d e   ,  p o l y e t h y l e n e   o x i d e   and  l i k e   m a c r o m o l e c u l a r  

c o a g u l a n t s .   Of  t h e s e   c o a g u l a n t s ,   d e s i r a b l e   a r e   c a t i o n i c  

m a c r o m o l e c u l a r   c o a g u l a n t s   h a v i n g   a  m o l e c u l a r   w e i g h t   o f  

15  a b o u t   3 , 0 0 0 , 0 0 0   to  a b o u t   5 , 0 0 0 , 0 0 0 ,   a n i o n i c   m a c r o m o l e c u l a r  

c o a g u l a n t s   h a v i n g   a  m o l e c u l a r   w e i g h t   of  a b o u t   3 , 0 0 0 , 0 0 0   t o  

a b o u t   1 0 , 0 0 0 , 0 0 0   and  n o n i o n i c   m a c r o m o l e c u l a r   c o a g u l a n t s  

h a v i n g   a  m o l e c u l a r   w e i g h t   of  a b o u t   3 , 0 0 0 , 0 0 0   to  a b o u t  

1 0 , 0 0 0 , 0 0 0 .   F u r t h e r   s a i d   a n i o n i c   m a c r o m o l e c u l a r  

20  c o a g u l a n t s   have   p r e f e r a b l y   an  i o n i c   s t r e n g t h   of  1 .5   m e q / g  

or  l e s s .   The  i o n i c   s t r e n g t h   is  g i v e n   by  an  e q u a t i o n   s h o w n  

b e l o w .   The  n e u t r a l i z a t i o n   e q u i v a l e n t   in  t he   e q u a t i o n   i s  

o b t a i n e d   by  a d d i n g   a  s p e c i f i c   amoun t   of  m e t h y l g l y c o l  

c h i t o s a n   ( c a t i o n i c   r e a g e n t )   to  an  a q u e o u s   s o l u t i o n   o f  

25  a n i o n i c   m a c r o m o l e c u l a r   c o a g u l a n t ,   c o n t r o l l i n g   t he   pH  o f  
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t he   m i x t u r e   to  10,  a d d i n g   T o l u i d i n e   Blue   as  an  i n d i c a t o r  

to  t he   m i x t u r e   and  t i t r a t i n g   the   m i x t u r e   w i t h   an  a q u e o u s  

s o l u t i o n   of  p o l y v i n y l   p o t a s s i u m   s u l f a t e   ( a n i o n i c   r e a g e n t ) .  

I o n i c   s t r e n g t h   ( m e q / g ) =   N e u t r a l i z a t i o n   e q u i v a l e n t  
S o l i d s   of  a n i o n i c   c o a g u l a n t  

5 
The  amount   of  t he   c o a g u l a n t   u s e d   i s ,   b a s e d   o n  

t he   s o l i d s   of  the   a q u e o u s   s l u r r y ,   a b o u t   0 . 05   to  a b o u t   1 . 0  

%  by  w e i g h t   when  u s i n g   a  c a t i o n i c   m a c r o m o l e c u l a r  

c o a g u l a n t ,   or  a b o u t   0 . 05   to  a b o u t   1.0%  by  w e i g h t   w h e n  

u s i n g   an  a n i o n i c   m a c r o m o l e c u l a r   c o a g u l a n t   or  a  n o n i o n i c  
10  

m a c r o m o l e c u l a r   c o a g u l a n t ,   or  l e s s   t h a n   a b o u t   1.5%  b y  

w e i g h t   in  t he   c o m b i n e d   amount   of  t h e s e   two  c o a g u l a n t s   w h e n  

c o n j o i n t l y   u s i n g   them.   The  c o a g u l a n t   u s e d   can  i m p r o v e   t h e  

f i l t e r i n g   p r o p e r t y   of  s o l i d s   of  the   s l u r r y ,   m a k i n g   i t  

p o s s i b l e   to  form  t h i n   s h e e t s   w i t h   h i g h   e f f i c i e n c y   and  t o  
15  

p r o d u c e   a  m o l d e d   b o a r d   of  g r e a t   s t r e n g t h .  

F u r t h e r ,   v a r i o u s   p r o p e r t i e s   of  a  c a l c i u m  

s i l i c a t e   m o l d e d   p r o d u c t   can  be  i m p r o v e d   by  a d d i n g  

a d d i t i v e s   to  t he   s l u r r y   p r i o r   to  m o l d i n g .   For  e x a m p l e ,  

t he   m o l d e d   p r o d u c t   may  c o n t a i n   gypsum  or  c e m e n t   to  i m p r o v e  
20  

t he   m e c h a n i c a l   s t r e n g t h ;   a l u m i n u m   h y d r o x i d e ,   n a t u r a l  

w o l l a s t o n i t e   or  c l a y   to  e n h a n c e   the   h e a t   r e s i s t a n c e ;   a  

c o l o r i n g   a g e n t   to  p r o v i d e   a  c o l o r ;   and  a  c a r b o n a c e o u s  

s u b s t a n c e ,   c a r b i d e ,   n i t r i d e ,   s i l i c i d e ,   m e t a l l i c   o x i d e   o r  

the   l i k e   to  i m p r o v e   the   h e a t   i n s u l a t i o n   p r o p e r t i e s .  
25  

E x a m p l e s   of  u s e f u l   c a r b o n a c e o u s   s u b s t a n c e s   a r e   a c t i v e  
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c a r b o n ,   c h a r c o a l ,   c o a l ,   c a r b o n   b l a c k ,   g r a p h i t e ,   e t c .  

E x a m p l e s   of  u s e f u l   c a r b i d e s   a r e   s i l i c o n   c a r b i d e ,   b o r o n  

c a r b i d e ,   t i t a n i u m   c a r b i d e ,   e t c .   E x a m p l e s   of  u s e f u l  

n i t r i d e s   a r e   s i l i c o n   n i t r i d e ,   t i t a n i u m   n i t r i d e ,   e t c .  

5  E x a m p l e s   of  u s e f u l   s i l i c i d e s   a r e   c a l c i u m   s i l i c i d e ,   e t c .  

I l l u s t r a t i v e   of  m e t a l l i c   o x i d e s   a r e   i r o n   o x i d e s ,   t i t a n i u m  

o x i d e s ,   t i n   o x i d e s ,   m a n g a n e s e   o x i d e s ,   z i r c o n i u m   o x i d e s ,  

i l m e n i t e ,   z i r c o n ,   c h r o m i t e ,   c e r i u m   o x i d e s ,   l a n t h a n u m  

o x i d e s ,   y t t r i u m   o x i d e s ,   neodymium  o x i d e s ,   e t c .  

10  For  p r o d u c i n g   the   m o l d e d   b o a r d   of  t he   i n v e n t i o n ,  

an  a q u e o u s   s l u r r y   of  s e c o n d a r y   p a r t i c l e s   of  c a l c i u m  

s i l i c a t e   c r y s t a l s   is   p r e p a r e d   f i r s t .   The  a q u e o u s   s l u r r y  

can  be  p r e p a r e d   by  s u b j e c t i n g   a  c a l c a r e o u s   m a t e r i a l   and  a  

s i l i c e o u s   m a t e r i a l   to  a  h y d r o t h e r m a l   s y n t h e s i s   r e a c t i o n   a s  

15  d e s c r i b e d   h e r e i n b e f o r e ,   or  by  d i s p e r s i n g   in  w a t e r   t h e  

s e c o n d a r y   p a r t i c l e s   of  c a l c i u m   s i l i c a t e   c r y s t a l s   p r e p a r e d  

f o r   t h i s   p u r p o s e .   To  the   a q u e o u s   s l u r r y   a r e   a d d e d   a  

f i b r o u s   m a t e r i a l ,   a  p o l y m e r   and  a  c o a g u l a n t .   The  a m o u n t s  

of  t h e s e   c o m p o n e n t s   u s e d   a r e   a c c o m m o d a t e d   to  t he   d e s i r e d  

20  c o n t e n t s   t h e r e o f ,   c a l c u l a t e d   as  the   s o l i d s ,   in  t he   b o a r d .  

Then  t h i n   s h e e t s   a r e   f o r m e d   f rom  the   a q u e o u s  

s l u r r y   c o m p r i s i n g   the   s e c o n d a r y   p a r t i c l e s   of  c a l c i u m  

s i l i c a t e   c r y s t a l s ,   f i b r o u s   m a t e r i a l ,   p o l y m e r   a n d  

c o a g u l a n t .   In  f o r m a t i o n   of  t h i n   s h e e t s ,   i t   is   d e s i r a b l e  

25  to  a d j u s t   t he   s o l i d s   c o n c e n t r a t i o n   of  t he   s l u r r y   to  a b o u t  
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0 .2   to  a b o u t   3%  by  w e i g h t .  

Th in   s h e e t s   a r e   f o r m e d   by  any  of  c o n t i n u o u s  

m e t h o d s   ( c y l i n d e r - t y p e ,   F o u r d r i n i e r - t y p e ,   s h o r t   w i r e - t y p e  

or  t he   l i k e )   and  b a t c h w i s e   m e t h o d s   (CTC  m e t h o d ,   C h a p m a n  

5  m e t h o d   or  the   l i k e ) .   A  p l u r a l i t y   of  t h i n   s h e e t s   t h u s  

f o r m e d   a r e   s u p e r p o s e d   o v e r   one  a n o t h e r   i n t o   a  l a m i n a t e d  

s h e e t .   The  l a m i n a t e d   s h e e t   is   cu t   by  a  c u t t e r   when  s o  

r e q u i r e d   and  p r e s s - m o l d e d   to  a  p r e d e t e r m i n e d   t h i c k n e s s  

w i t h   h e a t i n g   w h i l e   b e i n g   d r i e d .   W h i l e   m o l d i n g   and  d r y i n g  

10  can  be  c o n s e c u t i v e l y   p e r f o r m e d ,   i t   i s   p r e f e r r e d   to  p r e s s -  

mold  and  dry   the   s h e e t s   a t   t he   same  t ime   w i t h   a  ho t   p r e s s  

or  t he   l i k e   w i t h   h e a t i n g .   A  s u i t a b l e   h e a t i n g   t e m p e r a t u r e  

is   a b o u t   120  to  a b o u t   200°C  and  an  a d e q u a t e   m o l d i n g  

p r e s s u r e   is  a b o u t   10  to  a b o u t   100  k g / c m 2 .  

15  When  a  p h e n o l i c   r e s i n   is  u s e d   as  t he   p o l y m e r ,   i t  

i s   d e s i r a b l e   to  c o n d u c t   ho t   p r e s s i n g   at   a  h e a t i n g  

t e m p e r a t u r e   of  a b o u t   160  to  a b o u t   200°C  u n d e r   a  m o l d i n g  

p r e s s u r e   of  a b o u t   10  to  a b o u t   100  k g / c m 2 .   The  p h e n o l i c  

r e s i n   is   c u r e d   d u r i n g   ho t   p r e s s i n g .  

20  Tne  p r e s s - m o l d i n g   of  s u p e r p o s e d   t h i n   s h e e t s  

c a u s e s   the   s e c o n d a r y   p a r t i c l e s   of  c a l c i u m   s i l i c a t e  

c r y s t a l s   in  each   t h i n   s h e e t   to  become  i n t e r c o n n e c t e d   w i t h  

one  a n o t h e r   d i r e c t l y   and  t h r o u g h   the   p o l y m e r   a d s o r b e d   o n  

t he   s e c o n d a r y   p a r t i c l e s   w i t h   t he   r e s u l t   t h a t   e a c h   t h i n  

25  s h e e t   is   s t r e n g t h e n e d   w h i l e   t he   l a m i n a t e d   t h i n   s h e e t s   a r e  
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u n i t e d   w i t h   one  a n o t h e r   by  the   s e c o n d a r y   p a r t i c l e s   o f  

c a l c i u m   s i l i c a t e   c r y s t a l s   and  the   p o l y m e r   p r e s e n t   on  t h e  

s u r f a c e   of  e ach   t h i n   s h e e t ,   g i v i n g   a  m o l d e d   b o a r d   of  g r e a t  

s t r e n g t h   w i t h   t he   t h i n   s h e e t s   f i r m l y   u n i t e d   w i t h   o n e  

5  a n o t h e r   i n t o   a  i n t e g r a l   b o d y .   The  l a y e r s   c o n s t i t u t i n g   t h e  

m o l d e d   b o a r d   of  t he   i n v e n t i o n   a r e   i n t e g r a l l y   f i r m l y  

a d h e r e d   to  one  a n o t h e r   by  the   s e c o n d a r y   p a r t i c l e s   o f  

c a l c i u m   s i l i c a t e   c r y s t a l s   and  the   p o l y m e r   a d s o r b e d   on  t h e  

s e c o n d a r y   p a r t i c l e s .   A  p r e f e r a b l e   m o l d e d   b o a r d   of  t h e  

10  i n v e n t i o n ,   fo r   e x a m p l e ,   even   i m m e r s e d   in  w a t e r   a t   20°C  f o r  

24  h o u r s   would   c a u s e   no  p e e l i n g ,   show  o n l y   a  s l i g h t  

r e d u c t i o n   in  b e n d i n g   s t r e n g t h   and  r e m a i n   h i g h   i n  

d i m e n s i o n a l   s t a b i l i t y .  

Each  of  t h i n   s h e e t s   c o n s t i t u t i n g   the   b o a r d   o f  

15  t h e   i n v e n t i o n   has  a  t h i c k n e s s   of  a b o u t   2  mm  or  l e s s ,  

p r e f e r a b l y   a b o u t   0 .2  to  a b o u t   1 .0  mm.  The  b o a r d   of  t h e  

i n v e n t i o n   is  c o m p o s e d   of  a  p l u r a l i t y   of  s a i d   t h i n   s h e e t s ,  

more  s p e c i f i c a l l y   3  to  200  t h i n   s h e e t s ,   s u p e r p o s e d   a n d  

u n i t e d   i n t o   an  i n t e g r a l   b o d y .   The  m o l d e d   b o a r d   of  t h e  

20  i n v e n t i o n   even   w i t h   a  l a r g e   t h i c k n e s s   is   h o m o g e n e o u s  

t h e r e t h r o u g h   and  has  h i g h   b e n d i n g   s t r e n g t h .   T h u s  

a c c o r d i n g   to  the   i n v e n t i o n ,   i t   is   p o s s i b l e   to  o b t a i n   a  

t h i c k   b o a r d   of  20  mm  or  more  t h i c k n e s s   w i t h   g r e a t  

s t r e n g t h .   F u r t h e r   b e c a u s e   of  h i g h   h o m o g e n e i t y   a l s o   in  t h e  

25  d i r e c t i o n   of  p l a n e ,   a  m o l d e d   b o a r d   h a v i n g   a  t h i c k n e s s   o f  
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20  mm  or  l e s s ,   or  even   a  t h i c k n e s s   of  a b o u t   1  to  a b o u t   15  

mm,  c o n v e n t i o n a l l y   c o n s i d e r e d   d i f f i c u l t   to  p r o d u c e ,   can  b e  

p r o d u c e d   a c c o r d i n g   to  the   i n v e n t i o n   w i t h   s u b s t a n t i a l l y   n o  

w a r p i n g   nor  c o n t r a c t i o n   o c c u r r i n g   d u r i n g   d r y i n g .  

5  E x a m p l e s  

The  p r e s e n t   i n v e n t i o n   w i l l   be  d e s c r i b e d   b e l o w   i n  

g r e a t e r   d e t a i l   w i t h   r e f e r e n c e   to  P r e p a r a t i o n   E x a m p l e s   a n d  

E x a m p l e s   in  wh ich   p a r t s   and  p e r c e n t a g e s   a r e   a l l   by  w e i g h t  

u n l e s s   o t h e r w i s e   s p e c i f i e d .  

10  R e f e r e n c e   Example   1 

A  s t a r t i n g   s l u r r y   was  p r e p a r e d   by  a d d i n g   49  

p a r t s   of  q u i c k   l i m e   s l a k e d   w i t h   ho t   w a t e r   a t   a b o u t   8 5 ° C  

and  51  p a r t s   of  s i l i c i c   a c i d   powder   ( C a O / S i O 2   mole   r a t i o  

of  1 . 0 )   to  w a t e r   in  12  t i m e s   the   amount   of  t he   s o l i d s .  

15  The  s t a r t i n g   s l u r r y   was  s u b j e c t e d   to  a  h y d r o t h e r m a l  

s y n t h e s i s   r e a c t i o n   u n d e r   a  p r e s s u r e   of  15  kg / cm^   w i t h  

s t i r r i n g   fo r   4  h o u r s ,   g i v i n g   an  a q u e o u s   s l u r r y   o f  

s e c o n d a r y   p a r t i c l e s   of  x o n o t l i t e   c r y s t a l s .  

E x a m p l e s   1  to  5 

20  To  90  p a r t s   ( s o l i d s )   of  t he   a q u e o u s   s l u r r y   o f  

s e c o n d a r y   p a r t i c l e s   of  x o n o t l i t e   c r y s t a l s   o b t a i n e d   i n  

R e f e r e n c e   Example   1  were   a d d e d   a  p r e d e t e r m i n e d   a m o u n t   of  a  

f i b r o u s   m a t e r i a l   s e l e c t e d   f rom  g l a s s   f i b e r s ,   p u l p   a n d  

c e r a m i c   f i b e r s   and  a  p r e d e t e r m i n e d   amoun t   ( s o l i d s )   of  a n  

25  e m u l s i o n   of  a c r y l i c   r e s i n .   Wate r   was  a d d e d   to  a d j u s t   t h e  

s l u r r y   to  a  c o n c e n t r a t i o n   of  2.0  %.  To  the   s l u r r y   w e r e  
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a d d e d   0 .2   p a r t   of  a  c a t i o n i c   m a c r o m o l e c u l a r   c o a g u l a n t   a n d  

0 .1   p a r t   of  an  a n i o n i c   m a c r o m o l e c u l a r   c o a g u l a n t ,   and  t h e  

r e s u l t i n g   m i x t u r e   was  a d j u s t e d   w i t h   w a t e r   to  a  

c o n c e n t r a t i o n   of  1 .0   %. 

5  The  t h u s   o b t a i n e d   s l u r r y   was  f o r m e d   i n t o   t h i n  

s h e e t s   ( w e i g h i n g   180  g / n r )   w i t h   use   of  a  t a p p i n g   t e s t  

m a c h i n e .   The  s h e e t s   were   s u p e r p o s e d   ove r   one  a n o t h e r ,   a n d  

s i m u l t a n e o u s l y   p r e s s - m o l d e d   and  d r i e d   w i t h   a  ho t   p r e s s   a t  

120  to  150°C ,   g i v i n g   a  12  m m - t h i c k   m o l d e d   b o a r d   of  c a l c i u m  

10  s i l i c a t e   a c c o r d i n g   to  t he   p r e s e n t   i n v e n t i o n .  

T a b l e   1  shows  the   amount   of  t he   c o m p o n e n t s ,  

s u i t a b i l i t y   fo r   f o r m i n g   i n t o   t h i n   s h e e t s ,   number   o f  

l a m i n a t e d   t h i n   s h e e t s   and  p r o p e r t i e s   of  the   m o l d e d   b o a r d .  
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The  f o l l o w i n g   is   a  n o t a t i o n   of  c o m p o n e n t s   u s e d  

in  T a b l e   1 .  

C e r a m i c   f i b e r :   " S - F i b e r "   ( t r a d e   n a m e ) ,   p r o d u c t   of  S h i n -  

N i t t e t s u   Kagaku  K . K .  

5  A c r y l i c   r e s i n :   " B o n c o a t   SFC-300"   ( t r a d e   n a m e ) ,   p r o d u c t   o f  

D a i n i p p o n   Ink  And  C h e m i c a l s   I n c .  

C a t i o n i c   c o a g u l a n t :   " S u n f l o c   C-009P"   ( t r a d e   n a m e ) ,   p r o d u c t  

of  Sanyo  K a s e i   Kogyo  C o . ,   L t d .  

A n i o n i c   c o a g u l a n t :   " S u n f l o c   AH-210P"  ( t r a d e   n a m e ) ,   p r o d u c t  

10  of  Sanyo  K a s e i   Kogyo  C o . ,   L t d .  

P r o p e r t i e s   of  t he   m o l d e d   p r o d u c t s   in  t he   l i s t  

were   d e t e r m i n e d   by  the   f o l l o w i n g   m e t h o d s .  

1)  D e n s i t y ,   b e n d i n g   s t r e n g t h   and  t h e r m a l   l i n e a r   s h r i n k a g e  

p e r c e n t a g e  

15  T h e s e   p r o p e r t i e s   were  d e t e r m i n e d   a c c o r d i n g   t o  

J IS   A  9510 .   The  t h e r m a l   l i n e a r   s h r i n k a g e   p e r c e n t a g e s   a r e  

t h o s e   o b t a i n e d   by  h e a t i n g   fo r   3  h o u r s   at   1 0 0 0 ° C .  

2)  I n c o m b u s t i b i l i t y  

T h i s   p r o p e r t y   was  d e t e r m i n e d   a c c o r d i n g   to  N o t i c e  

2Q  No.  1828  of  M i n i s t r y   of  C o n s t r u c t i o n ,   J a p a n ,   and  t h e  

r e s u l t   was  e v a l u a t e d   a c c o r d i n g   to  the   f o l l o w i n g   c r i t e r i a .  

A:  A c c e p t a b l e   as  i n c o m b u s t i b l e  

B:  A c c e p t a b l e   as  a l m o s t   i n c o m b u s t i b l e  

C:  R e j e c t e d   f o r   no t   b e i n g   i n c o m b u s t i b l e  

25  3)  W o r k a b i l i t y  

The  m o l d e d   p r o d u c t s   were  n a i l e d ,   s a w e d ,   p l a n e d ,  
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c a r v e d   or  m o d e l e d   ( g r o o v e d )   and  o t h e r w i s e   t e s t e d .   T h e  

w o r k a b i l i t y   was  e v a l u a t e d   a c c o r d i n g   to  t he   f o l l o w i n g  

c r i t e r i a   as  c o m p a r e d   w i t h   t he   r e s u l t s   o b t a i n e d   by  t e s t i n g  

wood  f o r   w o r k a b i l i t y .  

5  A:  G o o d  

B:  F a i r  

C:  P o o r  

4)  Wate r   r e s i s t a n c e  

The  w a t e r   r e s i s t a n c e   was  e v a l u a t e d   a c c o r d i n g   t o  

10  the   f o l l o w i n g   c r i t e r i a   in  t e r m s   of  t he   b e n d i n g   s t r e n g t h  

and  d i m e n s i o n a l   s t a b i l i t y   d e t e r m i n e d   a f t e r   i m m e r s i o n   i n  

w a t e r   f o r   24  h o u r s   ( 2 0 ° C ) .  

A:  Good  

B:  F a i r  

15  C:  P o o r  

5)  R e s i s t a n c e   to  f r e e z i n g   and  t h a w i n g  

T h i s   p r o p e r t y   was  d e t e r m i n e d   a c c o r d i n g   to  J I S   A 

5108  (10  c y c l e s ) ,   and  t he   r e s u l t   was  e v a l u a t e d   a c c o r d i n g  

to  t he   f o l l o w i n g   c r i t e r i a .  

20  A:  G o o d  

B:  F a i r  

C:  P o o r  

6)  S u i t a b i l i t y   f o r   f o r m i n g   i n t o   s h e e t s  

The  p r o p e r t y   was  e v a l u a t e d   a c c o r d i n g   to  t h e  

25  f o l l o w i n g   c r i t e r i a   in  t e r m s   of  t he   f i l t e r i n g   p r o p e r t y   a n d  

t h e   s t r e n g t h   of  t he   t h i n   s h e e t s .  
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A:  The  f i l t e r i n g   p r o p e r t y   and  the   s t r e n g t h   of  t he   s h e e t  

were   s a t i s f a c t o r y   and  t h i n   s h e e t s   were   s m o o t h l y   f o r m e d .  

B:  A  s l i g h t   d i f f i c u l t y   was  e n c o u n t e r e d   in  f i l t r a t i o n ,  

and  t he   f o r m a t i o n   of  t h i n   s h e e t s   t ook   a  c o n s i d e r a b l e   t i m e .  

5  C:  Th in   s h e e t s   f a i l e d   to  be  f o r m e d   due  to  t he   p o o r  

s t r e n g t h .  

7)  N a i l - r e t a i n i n g   a b i l i t y  

A c c o r d i n g   to  J IS   Z  2 1 2 1 .  

A:  G o o d  

10  B:  F a i r  

C:  P o o r  

8)  S c r e w - r e t a i n i n g   a b i l i t y  

A:  G o o d  

B:  F a i r  

15  C:  P o o r  

Example   6 

The  m o l d e d   b o a r d   of  t he   p r e s e n t   i n v e n t i o n   w a s  

p r o d u c e d   in  t he   same  manner   as  in  Example   2  w i t h   t h e  

e x c e p t i o n   of  u s i n g   a  c a r b o x y - m o d i f   i ed   s t y r e n e - b u t a d i e n e  

20  c o p o l y m e r   ( t r a d e   name  " N i p o l   L X - 4 3 0 " ,   p r o d u c t   of  N i p p o n  

Zeon  C o . ,   L t d . )   in  p l a c e   of  a c r y l i c   r e s i n .   P r o p e r t i e s   o f  

the   m o l d e d   b o a r d   a r e   shown  b e l o w .  
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T a b l e   2 

E x a m p l e   6 

D e n s i t y   ( g / c m 3 )   0 . 6 0  

B e n d i n g   s t r e n g t h   ( k g / c m ^ )   2 2 0  

T h e r m a l   l i n e a r   s h r i n k a g e  
p e r c e n t a g e   (%)  1 . 2  

I n c o m b u s t i b i l i t y   A 

W o r k a b i l i t y   A 

Wate r   r e s i s t a n c e   A 

R e s i s t a n c e   to  f r e e z i n g  
and  t h a w i n g   A 

N a i l - r e t a i n i n g   a b i l i t y   A 

S c r e w - r e t a i n i n g   a b i l i t y   A 

Example   7 

10  

15  
The  m o l d e d   b o a r d   of  the   i n v e n t i o n   was  p r o d u c e d  

in  t he   same  manner   as  in  Example   1  e x c e p t   t h a t   a  l a t e x   o f  

c h l o r o p r e n e   p o l y m e r   ( t r a d e   name  " N e o p l e n e   1 1 5 " /   p r o d u c t   o f  

Showa  N e o p l e n e   Co . /   L t d . ) /   and  an  e m u l s i o n   of  s t y r e n e -  

a c r y l a t e   c o p o l y m e r   ( t r a d e   name  " O L X - 2 1 5 3 " ,   p r o d u c t   o f  
20 

Showa  H i g h p o l y m e r   C o . ,   L t d . )   were   u s e d   in  a m o u n t s   of  3 

p a r t s   and  1 .5   p a r t s ,   c a l c u l a t e d   as  s o l i d s ,   r e s p e c t i v e l y   i n  

p l a c e   of  a c r y l i c   r e s i n   and  t h a t   t he   l a m i n a t e   c o n s i s t e d   o f  

37  t h i n   s h e e t s .   Shown  b e l o w   a r e   p r o p e r t i e s   of  t h e  

o b t a i n e d   b o a r d .  
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T a b l e   3 

E x a m p l e   7 

D e n s i t y   ( g / c m ^ )   0 . 6 0  

B e n d i n g   s t r e n g t h   ( k g / c m 2 )   1 9 8  

T h e r m a l   l i n e a r   s h r i n k a g e  
p e r c e n t a g e   (%)  1 . 2  

I n c o m b u s t i b i l i t y   A 

W o r k a b i l i t y   A 

Wate r   r e s i s t a n c e   A 

R e s i s t a n c e   to  f r e e z i n g  
and  t h a w i n g   A 

N a i l - r e t a i n i n g   a b i l i t y   A 

S c r e w - r e t a i n i n g   a b i l i t y   A 

E x a m p l e s   8  to  11 

10  

15  
To  the   a q u e o u s   s l u r r y   of  s e c o n d a r y   p a r t i c l e s   o f  

x o n o t l i t e   c r y s t a l s   o b t a i n e d   in  R e f e r e n c e   E x a m p l e   1  w e r e  

a d d e d   g l a s s   f i b e r s ,   p u l p ,   s p e c i f i c   r e s i n s   and  t h e n   a n  

a n i o n i c   c o a g u l a n t .   The  m i x t u r e   was  a d j u s t e d   w i t h   w a t e r   t o  

a  c o n c e n t r a t i o n   of  1 .0   %. 
20 

The  t h u s   o b t a i n e d   s l u r r y   was  f o r m e d   i n t o   t h i n  

s h e e t s   ( w e i g h i n g   180  g/m2)  w i t h   use   of  a  F o u r d r i n i e r - t y p e  

f o r m i n g   d e v i c e .   The  s h e e t s   were  s u p e r p o s e d   o v e r   o n e  

a n o t h e r ,   and  p r e s s - m o l d e d   and  d r i e d   a t   t he   same  t i m e   w i t h  

a  ho t   p r e s s   a t   120  to  170°C ,   g i v i n g   a  12  m m - t h i c k   b o a r d   o f  
25 

c a l c i u m   s i l i c a t e   a c c o r d i n g   to  the   i n v e n t i o n .   T a b l e   4 
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b e l o w   shows  the   r e s u l t s .  
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E x a m p l e s   12  to  18 

S p e c i f i c   f i b e r s   and  a  s t y r e n e - a c r y l a t e   c o p o l y m e r  

were   a d d e d   to  the   a q u e o u s   s l u r r y   of  s e c o n d a r y   p a r t i c l e s   o f  

x o n o t l i t e   c r y s t a l s   o b t a i n e d   in  R e f e r e n c e   E x a m p l e   1 ,  

5  f o l l o w e d   by  a d d i t i o n   of  s p e c i f i c   c o a g u l a n t s .   The  m i x t u r e  

was  a d j u s t e d   w i t h   w a t e r   to  a  c o n c e n t r a t i o n   of  1 .0   %. 

The  t h u s   o b t a i n e d   s l u r r y   was  made  i n t o   t h i n  

s h e e t s   ( w e i g h i n g   180  g/m  .  )  u s i n g   a  F o u r d r i n i e r - t y p e  

f o r m i n g   d e v i c e .   The  s h e e t s   were   s u p e r p o s e d   ove r   o n e  

10  a n o t h e r   and  s i m u l t a n e o u s l y   p r e s s - m o l d e d   and  d r i e d   w i t h   a  

ho t   p r e s s   a t   160  to  170°C ,   g i v i n g   a  12  m m - t h i c k   b o a r d   o f  

c a l c i u m   s i l i c a t e   a c c o r d i n g   to  the   i n v e n t i o n .   T a b l e   5 

b e l o w   shows  the   r e s u l t s .  
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T a b l e   5 

E x a m p l e  

12  13  14  

Amount   of  c o m p o n e n t s  
( p a r t   by  w e i g h t )  

X o n o t l i t e   s e c o n d a r y   p a r t i c l e s   86 .7   86 .7   9 0 . 7  

P u l p   5  5  0 

G l a s s   f i b e r   5  5  5 

C a r b o n   f i b e r   1)  1 

A r a m i d   f i b e r   2)  -  -  -  

S t y r e n e   a c r y l a t e   c o p o l y m e r  
3)  3  3  3 

C a t i o n i c   c o a g u l a n t   4)  0 .2   -  -  

A n i o n i c   c o a g u l a n t   5)  0 .1   0.3  0 . 3  

N o n i o n i c   c o a g u l a n t   6)  -  -  -  

S u i t a b i l i t y   fo r   f o r m i n g  
i n t o   s h e e t s   A  A  A 

N o t e :   1)  C a r b o n   f i b e r :   " K u r e k a   chop  C-110T"   ( t r a d e   n a m e ) ,   p r o d u c t  
of  K u r e h a   C h e m i c a l   I n d u s t r y   Co . ,   L t d .  

2)  A r a m i d   f i b e r :   " T e c h n o r a   T - 3 2 0 "   ( t r a d e   n a m e ) ,   p r o d u c t   o f  
T e i j i n   L i m i t e d  

3)  S t y r e n e   a c r y l a t e :   "OLX  2153"  ( t r a d e   n a m e ) ,  
p r o d u c t   of  Showa  H i g h p o l y m e r   Co . ,   L t d .  

4)  C a t i o n i c   c o a g u l a n t :   " S u n f l o c   C-009P"   ( t r a d e   n a m e ) ,  
p r o d u c t   of  Sanyo  K a s e i   Kogyo  Co . ,   L t d .  

5)  A n i o n i c   c o a g u l a n t :   " S u n f l o c   C-009P"   ( t r a d e   n a m e ) ,  
p r o d u c t   of  Sanyo  K a s e i   Kogyo  Co . ,   L t d .  

6)  N o n i o n i c   c o a g u l a n t :   " S u n f l o c   N-505P"   ( t r a d e   n a m e ) ,  
p r o d u c t   of  Sanyo  K a s e i   Kogyo  C o . ,   L t d .  
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T a b l e   5  ( c o n t i n u e d )  

E x a m p l e  

12  13  14  

P r o p e r t i e s   of  m o l d e d   p r o d u c t  

T h i c k n e s s   (mm)  12  12  12  

Number  of  l a m i n a t e d   s h e e t s   ( n u m b e r )   27  27  27 

D e n s i t y   ( g / c m 3 )   0 .39   0 .39   0 . 4 0  

B e n d i n g   s t r e n g t h   ( k g / c m 2 )   100  95  1 1 0  

T h e r m a l   l i n e a r   s h r i n k a g e   p e r c e n t a g e ( % )   1 .1   1 .1   1 . 0  

I n c o m b u s t i b i l i t y   A  A  A 

W o r k a b i l i t y   A  A  A 

W a t e r   r e s i s t a n c e   A  A  A 

R e s i s t a n c e   to  f r e e z i n g   and  t h a w i n g   A  A  A 

N a i l - r e t a i n i n g   a b i l i t y   A  A  A 

S c r e w - r e t a i n i n g   a b i l i t y   A  A  A 
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T a b l e   5  ( c o n t i n u e d )  

E x a m p l e  

15  16  17  18  

Amount   of  c o m p o n e n t s  
( p a r t   by  w e i g h t )  

X o n o t l i t e   s e c o n d a r y   p a r t i c l e s   90 .7   87 .7   87 .7   8 7 . 7  

P u l p   -  -  ~ 

G l a s s   f i b e r   5  5  5  5 

C a r b o n   f i b e r   -  _  _  

A r a m i d   r e s i n   1  -  ~  ~ 

S t y r e n e   a c r y l a t e   c o p o l y m e r   3  6  6  6 

C a t i o n i c   c o a g u l a n t   -  -  -  

A n i o n i c   c o a g u l a n t   0.3  0 .3  -  -  

N o n i o n i c   c o a g u l a n t   -  -  0 .3   0 . 3  

S u i t a b i l i t y   fo r   f o r m i n g  
i n t o   s h e e t s   A  A  A  A 
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T a b l e   5  ( c o n t i n u e d )  

E x a m p l e  

18  15 16 17  

P r o p e r t i e s   of  m o l d e d   p r o d u c t  

T h i c k n e s s   (mm) 

Number  of  l a m i n a t e d  

12  12  12  12  

s h e e t s   ( n u m b e r )   27  27  27  21  

D e n s i t y   ( g / c m 3 )   0 .40   0 .40   0 .40   0 . 3 0  

B e n d i n g   s t r e n g t h   ( k g / c m 2 )   113  105  103  56  

T h e r m a l   l i n e a r   s h r i n k a g e  
p e r c e n t a g e   (%)  1 .1   1 .2  1 .2   1 . 6  

I n c o m b u s t i b i l i t y   A  A  A  A 

W o r k a b i l i t y   A  A  A  A 

Wate r   r e s i s t a n c e   A  A  A  A 

R e s i s t a n c e   to  f r e e z i n g  
and  t h a w i n g   A  A  A  A 

N a i l - r e t a i n i n g   a b i l i t y   A  A  A  A 

S c r e w - r e t a i n i n g   a b i l i t y   A  A  A  A 
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E x a m p l e   19 

Th in   s h e e t s   were   p r o d u c e d   in  t he   same  m a n n e r   a s  

in  E x a m p l e   8.  The  t h i n   s h e e t s   were   s u p e r p o s e d   o v e r   o n e  

a n o t h e r ,   and  s i m u l t a n e o u s l y   p r e s s - m o l d e d   and  d r i e d   w i t h   a  

5  h o t   p r e s s   a t   160  to  170°C ,   g i v i n g   a  40  m m - t h i c k   b o a r d   o f  

c a l c i u m   s i l i c a t e   (135  t h i n   s h e e t s   l a m i n a t e d )   a c c o r d i n g   t o  

t he   i n v e n t i o n .   T a b l e   6  b e l o w   shows  the   r e s u l t s .  

T a b l e   6 

10  
E x a m p l e   19 

D e n s i t y   ( g / c m 3 )   0 . 6 0  

B e n d i n g   s t r e n g t h   ( k g / c m 2 )   1 5 0  

T h e r m a l   l i n e a r   s h r i n k a g e  
p e r c e n t a g e   (%)  1 . 1  

15  I n c o m b u s t i b i l i t y   A 

W o r k a b i l i t y   A 

Wate r   r e s i s t a n c e   A 

R e s i s t a n c e   to  f r e e z i n g  
and  t h a w i n g   A 

N a i l - r e t a i n i n g   a b i l i t y   A 
20 

S c r e w - r e t a i n i n g   a b i l i t y   A 

To  c h e c k   the   h o m o g e n e i t y   of  d e n s i t y ,   t h e  

o b t a i n e d   m o l d e d   p r o d u c t   was  d i v i d e d   i n t o   5  p i e c e s   in  t h e  

d i r e c t i o n   of  t h i c k n e s s .   Then  the   d e n s i t y   of  e a c h   p i e c e  

25  was  d e t e r m i n e d .   The  t op   and  b o t t o m   p i e c e s   had  a  d e n s i t y  

of  0 . 5 9 2   g / c m 3 ,   and  the   o t h e r   3  p i e c e s   had  a  d e n s i t y   o f  
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f rom  0 . 6 1 1   to  0 . 6 1 2   g / c m 3 .  
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CLAIMS  : 

1.  A  m o l d e d   b o a r d   of  c a l c i u m   s i l i c a t e  

c h a r a c t e r i z e d   in  t h a t   t he   b o a r d   is   a  l a m i n a t e   of  a  

p l u r a l i t y   of  t h i n   s h e e t s ,   e ach   of  t he   t h i n   s h e e t s   h a v i n g   a  

5  t h i c k n e s s   of  2  mm  or  l e s s   and  c o m p r i s i n g   s e c o n d a r y  

p a r t i c l e s   of  c a l c i u m   s i l i c a t e   c r y s t a l s ,   a  f i b r o u s  

m a t e r i a l ,   a  p o l y m e r   and  a  c o a g u l a n t ,   the   p o l y m e r   and  t h e  

c o a g u l a n t   b e i n g   a d s o r b e d   on  the   s u r f a c e   of  s e c o n d a r y  

p a r t i c l e s ;   t h a t   t he   s e c o n d a r y   p a r t i c l e s   a r e   i n t e r c o n n e c t e d  

10  w i t h   one  a n o t h e r   d i r e c t l y   and  v i a   the   p o l y m e r   a d s o r b e d   o n  

t he   s e c o n d a r y   p a r t i c l e s ;   and  t h a t   the   l a m i n a t e d   t h i n  

s h e e t s   a r e   f i r m l y   u n i t e d   w i t h   one  a n o t h e r   i n t o   an  i n t e g r a l  

b o a r d   by  the   s e c o n d a r y   p a r t i c l e s   of  c a l c i u m   s i l i c a t e  

c r y s t a l s   and  the   p o l y m e r   b o t h   p r e s e n t   on  the   s u r f a c e   o f  

15  t h e   s h e e t s .  

2.  A  m o l d e d   b o a r d   a c c o r d i n g   to  c l a i m   1  w h e r e i n  

t h e   p o l y m e r   is   a t   l e a s t   one  member  s e l e c t e d   f rom  t he   g r o u p  

c o n s i s t i n g   of  a c r y l a t e   c o p o l y m e r s ,   s t y r e n e - a c r y l a t e  

c o p o l y m e r s ,   e t h y l e n e - v i n y l   a c e t a t e   c o p o l y m e r s ,   c a r b o x y -  

20  m o d i f i e d   s t y r e n e - b u t a d i e n e   c o p o l y m e r s ,   c h l o r o p r e n e  

p o l y m e r s   and  p h e n o l i c   r e s i n s .  

3.  A  m o l d e d   b o a r d   a c c o r d i n g   to  c l a i m   2  w h e r e i n  

t he   p o l y m e r   is  a  p h e n o l i c   r e s i n .  

4.  A  m o l d e d   b o a r d   a c c o r d i n g   to  c l a i m   1  w h e r e i n  

25  t he   c a l c i u m   s i l i c a t e   c r y s t a l s   a r e   t o b e r m o r i t e   c r y s t a l s ,  

x o n o t l i t e   c r y s t a l s   a n d / o r   w o l l a s t o n i t e   c r y s t a l s .  
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5.  A  m o l d e d   b o a r d   a c c o r d i n g   to  c l a i m   1  w h e r e i n  

t h e   c o a g u l a n t   is   a  m a c r o m o l e c u l a r   o n e .  

6.  A  m o l d e d   b o a r d   a c c o r d i n g   to  c l a i m   5  w h e r e i n  

the   m a c r o m o l e c u l a r   c o a g u l a n t   is  a  c a t i o n i c   m a c r o m o l e c u l a r  

5  c o a g u l a n t ,   a n i o n i c   m a c r o m o l e c u l a r   c o a g u l a n t   or  n o n i o n i c  

m a c r o m o l e c u l a r   c o a g u l a n t .  

7.  A  p r o c e s s   f o r   p r o d u c i n g   a  m o l d e d   b o a r d   o f  

c a l c i u m   s i l i c a t e ,   t he   p r o c e s s   c o m p r i s i n g   the   s t e p s   o f  

f o r m i n g   t h i n   s h e e t s   f rom  an  a q u e o u s   s l u r r y   c o m p r i s i n g  

10  s e c o n d a r y   p a r t i c l e s   of  c a l c i u m   s i l i c a t e   c r y s t a l s ,   a  

f i b r o u s   m a t e r i a l ,   a  p o l y m e r   and  a  c o a g u l a n t ,   s u p e r p o s i n g   a  

p l u r a l i t y   of  t he   o b t a i n e d   t h i n   s h e e t s   in  l a y e r s   and  p r e s s -  

m o l d i n g   and  d r y i n g   the   l a y e r s .  

8.  A  p r o c e s s   a c c o r d i n g   to  c l a i m   7  w h e r e i n   t h e  

15  p o l y m e r   is   at   l e a s t   one  member  s e l e c t e d   f rom  t he   g r o u p  

c o n s i s t i n g   of  a c r y l a t e   c o p o l y m e r s ,   s t y r e n e - a c r y l a t e  

c o p o l y m e r s ,   e t h y l e n e - v i n y l   a c e t a t e   c o p o l y m e r s ,   c a r b o x y -  

m o d i f i e d   s t y r e n e - b u t a d i e n e   c o p o l y m e r s ,   c h l o r o p r e n e  

p o l y m e r s   and  p h e n o l i c   r e s i n s .  

20  9.  A  p r o c e s s   a c c o r d i n g   to  c l a i m   8  w h e r e i n   t h e  

p o l y m e r   is   a  p h e n o l i c   r e s i n .  
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